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1 Preparatory Material

1.1 Introduction

The Midas BLUE file is a community standard file format that kaslved over the history of Midas
processors to become the de facto Ground Systems Office (&&8@jard format for saving data to disk.
This volume describes the Midas BLUE file format and its usstamdard Midas processors as controlled
by the Core Asset Manager. The Midas frameworks used foethescessing systems include X-Midas,
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NeXtMidas, XMPy, and Midas 2k. Other systems which haverestte historical use of Midas BLUE
files, such as MARTES, are also discussed.

Version 1.0.x of the BLUE file format is intended to documdm £xisting file format as implemented
in Core Asset Manager (CAM) Midas frameworks as of early 2086that time, the GSO community
moved to use Platinum (RFC-XXX) as the preferred format fierfiased interchange. While Platinum is
based on BLUE, and is known as BLUE 2.0, the Midas processingnaunity still relies on additional
formats, capabilities, and interpretations that have eenbadopted by Platinum, and the two formats are
not fully interchangeable. BLUE 1.0 will continue to be udedfor file-based interchange and storage
within Midas-based systems for the foreseeable futureit imitinlikely that the BLUE 1.0.x format itself
will change significantly.

The Midas BLUE file implementations pre-date this documenirtany years, and the operational def-
inition of the format supersedes the material in this doaum@& hat is, any discrepancies between this
document and the capabilities of the aforementioned Midasgssing frameworks are likely to be re-
solved by modifying the document rather than the software.

1.2 Document Conventions

Structure field names are representetltins font .

Keywords are represented IS FONT.

Literal text character sequences are representedhirs f ont.

This document contains tables that define the structureradugaportions of the file. The names, types,
and short descriptions of the fields are taken from the X-Mligaplementation of BLUE files, and may
differ slightly in other Midas systems.

Where binary data types are referenced in structures, fieitcludes a cardinal number that represents
the number of bytes used for that data type; for exampleyte nt 4 denotes a four-byte (32-bit) signed
twos-complement integer, and the typeal _8 denotes an eight-byte (64-bit) floating point number.

1.3 Acknowledgements

This document is maintained by the Core Asset Manager. Batte document are based on material
provided by IMPACT Science and Technology, Inc.
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2 History of Midas File Formats

The Midas file format is a community standard format that wasoduced nearly 30 years ago as part
of the Midas Program. As the years have passed the formatritesgone several changes and has been
adapted for use by other programs. The original format wagasliGOLD, but this format has been
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universally superseded by the current Midas BLUE file format

There are two major families of processing system that wséftidas BLUE format. The X-Midas system,
along with its offshoots Midas 2k (in C++), NeXtMidas (in dyvand XMPy (in Python), is the direct
descendent of previous Midas systems, and the BLUE formstdeeeloped within it.

MARTES is a spin-off from C-Midas, which itself was a conversof X-Midas’ ancestor DCL-MIDAS.
MARTES adopted the BLUE file format early on because of itsrimpd portability; however, this early
adoption resulted in a divergence of features. Over timestrofthe differences have been reconciled, but
the MARTES system remains outside the purview of the Coregkmanager. Material in this document
that describes MARTES-specific features or behavior mayapcplarly inaccurate.

2.1 Differences in BLUE File Implementations

2.1.1 Extended Header Keywords

The X-Midas system (along with Midas 2k and NeXtMidas) usslightly different format than MARTES
for data within extended headers. Keywords are stored mvitine X-Midas extended header in binary
format, but MARTES uses ASCII keywords. At present theredserplicit way to know if the format
being read is from MARTES or X-Midas. Suggestions for autboadly identifying the variety of a
BLUE file from clues in the header are provided in sect?8.3

2.1.2 Additional File Types

Midas BLUE files support several file types to represent aetyaof data structures, including one- and
two-dimensional data as well as hon-homogeneous recordier B sectior3.1.2 of this volume for a
description of BLUE file format types.

X-Midas added support for type 4000 and type 5000 files. A #Q@0 file is a series of keyword blocks
in the same format as the extended header, and is well-doitstleaming metadata. Type 5000 files are
an enhancement to type 3000 files, adding units and a framef@ience to the subrecords; they were
designed for generic system modeling.

MARTES added a type 6000 file format that has many uses but & aoonmonly associated with and
used for descriptor word files, such as pulse descriptor svP@WSs). Type 6000 files were subsequently
adopted into the X-Midas family of systems.

Not all Midas processing systems currently support all fifges. In particular, MARTES does not support
type 4000, and Midas 2k does not support type 6000.

2.1.3 Platinum (BLUE 2.0)

The Platinum file format is closely related to Midas BLUE, uhot coupled to the historical implemen-
tations used within Midas systems. Some of the Midas BLUEIfea and requirements were not adopted
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by Platinum, and Platinum imposes semantics on BLUE keywusgttpretation that are not natively rec-
ognized by Midas systems. Some of the major differencesdmiviPlatinum and BLUE include:

e BLUE format types 4000 and 5000 are not part of Platinum. Bipesubtypes of the other major
file types are also not common to both systems.

e BLUE does not interpret file contents as a sequence of evehpe 4000 files serve a similar
function in BLUE 1.0.

e BLUE uses a strict linear interpolation mechanism to asgedime with sample data, while Plat-
inum its event structure to tie precise times to specific dasp

A good overview to the differences between BLUE 1.0 and Rlei, and advice on minimizing incom-
patibilities between the formats, are provided in @eide to Using the Platinum Formatvhich can be
found in the Platinum documentation on GForge.

3 Midas BLUE Format

The file format for Midas BLUE is divided into three regions, @epicted in Figurd. The format (e.g.,
byte ordering) for the data portion of the file can be différéom that of the header. This allows for
modification of header items without necessitating thatethire file be written in the modified format.
However, the header control block and the extended headst Imeuin the same format. When changes
occur, the processing system writes or rewrites the endeslr as necessary to ensure that the combined
header blocks are of a uniform format.

The standard layout of a BLUE file follows the implicit orderfigure 1, and the standard CAM Midas
baselines generate files in this order. It is technicallympssible to leave empty space between the HCB
and the Data sections, and between the Data and Extende@itssmtions. It is also permissible to put
the Extended Header earlier in the file than the Data secfibthat is required is that the corresponding
header fields contain the correct offsets for each sectidttJBfiles with non-standard layouts shall be
read correctly by all Midas implementations.

Midas implementations that modify existing files are notigdled to preserve the original section order,
spacing, or data that appears between sections.

3.1 Header Control Block (HCB)

As shown in Figurel, Midas BLUE files are comprised of three blocks of data. Thet 612 bytes are
referred to as the Header Control Block (HCB). The first 25&byf the HCB are théixedportion of the
HCB header and the remaining 256 bytes arevidmgable portion of the HCB header. Each is described
below.

The BLUE header structure is used within Midas processirsgiesys as well as in files. Some fields in
the structure have meaning only within those systems. Gtwtems should not make assumptions about
the values held in these fields when operating on BLUE filessuipport of future extensions that may

11
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0x0000 | Fixed Header
Header Control Block (HCB)
0x0100 [------- Vil
Variable (Adjunct) Header
0x0200
data_start

Data

dat a_si ze+data_start

512*ext _start
Extended Header

ext size+b12*ext start

Figure 1: Midas BLUE File Structure

use these fields to convey additional information, systdrasdreate BLUE files should set the fields to
zero. Systems that manipulate existing BLUE files shouldtreslues of undefined fields to zero in case
a previous value was invalidated as a result of the manipulsit

3.1.1 Fixed Header

The fixed header portion of the HCB is comprised of the fieldalite2. Sections3.1.1.1through3.1.1.25
provide further details for each field.

Table 2: BLUE Header Fields

Offset Name Size  Type Description

0 version 4 char[ 4] Header version

4 head _rep 4 char[ 4] Header representation

8 data_rep 4 char[ 4] Data representation

12 det ached 4 int_4 Detached header

16 prot ect ed 4 int_4 Protected from overwrite

20 pi pe 4 int_4 Pipe mode (N/A)

24 ext _start 4 int_4 Extended header start, in 512-byte blocks
28 ext _size 4 int_4 Extended header size in bytes

... continued on next page
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Table 2: BLUE Header Fields (... continued)

Offset Name Size  Type Description

32 data_start 8 real 8 Data start in bytes

40 data_size 8 real 8 Data size in bytes

48 type 4 int_4 File type code

52 f or mat 2 char[ 2] Data format code

54 fl agmask 2 int_2 16-bit flagmask (1=flagbit)
56 ti mecode 8 real 8 Time code field

64 inl et 2 int_2 Inlet owner

66 outlets 2 int_2 Number of outlets

68 out mask 4 int_4 Outlet async mask

72 pi pel oc 4 int_4 Pipe location

76 pi pesi ze 4 int_4 Pipe size in bytes

80 in_byte 8 real 8 Next input byte

88 out _byte 8 real 8 Next out byte (cumulative)
96 out byt es 64 real 8[8] Next out byte (each outlet)
160 keyl engt h 4 int_4 Length of keyword string
164 keywor ds 92 char[92] User defined keyword string
256 adj unct 256 char[ 256] Type-specific adjunct union

3.1.1.1 versi on Theversi on field indicates the Midas file type as a four-character strifige value
stored in the field should HBL UE. The only other format that can occur here is the legad Dformat,
which is no longer supported in most Midas systems.

3.1.1.2 head_rep Thehead rep (header representation) field identifies the byte orderangrfor-
mation stored in the header: specifically, in the HCB stme{including adjunct structures), and in the
extended header. The valid values for this field are showale8. Values less than four characters long
should be padded with spaces to fill the four character field.

Table 3: Valid Values for Header and Data Representatiolls-ie

Code Byte Order Floating Point Representation
| EEE Big endian IEEE 754

EEEI Little endian IEEE 754

VAX Little endian VAX

... continued on next page

13
UNCLASSIFIED



UNCLASSIFIED
CCD-2006002-1.0.2 Midas BLUE File Format

Table 3: Valid Values for Header and Data Representatiold$-ie
(... continued)

Code Byte Order Floating Point Representation
CRAY Big endian CRAY

Sun, SGI, Convex, AlX, and HP processors useltBEE representation natively, while Intel and Alpha
systems Us&EEI representation natively. Existing legacy storage fornfssX and CRAY) may occa-
sionally be encountered, and should be interpreted céyrdmit are rarely generated since they are not
supported in hardware in modern computer architectures.

3.1.1.3 data_rep Thedata rep (data representation) field identifies the byte orderingirifor-
mation in the data portion of the file, using the codes defimetalble3. There is no requirement that
head _rep anddata_rep be the same within a given BLUE file. This variability allowssgstem to
annotate or modify the keywords of a file without having tovanhthe data itself.

3.1.1.4 det ached Thedet ached flag is set to a non-zero value to indicate that the data iesésts in
another file. In this situation, the tervlidas BLUE filerefers to a file that contains only and all the header
and extended keyword information. If the BLUE file is nanfiedenane. t np orfi | enane. pr m the cor-
responding data must be in a separate file, generally cédidagith the header and namiid enane. det .
Absent other instruction, a non-zero value in tle¢ ached field is should be interpreted this way. How-
ever, specific Midas systems sometimes use other valuesnt@y@lternative location information, as
detailed in the next following subsections.

3.1.1.4.1 X-Midasdet achedSemantics A value from 2 through 127 indicates that the data is located
in afilefil enane. det that can be found in the X-Midas auxiliary path identified bg value.

3.1.1.4.2 NeXtMidasdet achedSemantics A value greater than 128 indicates that the extension for
the data file is notdet , but is instead defined by re-interpreting the byte sequenceding thelet ached
field as though it were ehar [ 4] field.

3.1.1.5 protected Theprotected flag is a soft setting that instructs programs/primitives two
allow a file to be edited. When thpe ot ect ed flag is set to a non-zero value, the file should be maintained
as read-only; however, given that this flag is a soft settisgrs do have the ability to modify the software
to allow for modification of the file. Systems producing BLUES§ should set the field to either zero or
one.

14
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3.1.1.6 pi pe Thepi pe field is used in X-Midas pipes and is not applicable to BLUESIiI&ystems
producing BLUE files should set the field to zero.

3.1.1.7 ext _start Theext_start (extended header starting offset) field indicates the nurobe
512 byte blocks from the start of the file to the start of theeaged header. For example, a value of 1000
would indicate that the extended header can be locatedhstatithe 512000th byte of the file. Note: The
type and units of this field impose a size restriction of omatigte on the data section of any non-detached
file that includes an extended header. If &x¢ _start field is set to zero, thext _si ze field must also

be set to zero; this indicates the absence of any extendeghea

3.1.1.8 ext_size Theext size (extended header size) field indicates the size, in bytetheof
extended header. If thext _si ze field is set to zero, thext _start field must also be set to zero; this
indicates the absence of any extended header.

3.1.1.9 data_start Thedata start indicates the offset of the data from the start of the file, in
bytes. The offset should be a multiple of 512 bytes sinceticgtlly data has been written in 512-byte
blocks. Detached files typically start either at O (zero) toa &ile-appropriate location (e.g., after a non-
Midas header). Theata_start field in non-detached files is typically 512 to indicate tha¢ data
immediately follows the HCB, but may be larger in some cirstemnces. For example, both Cray and
IEP cdif files use alata_start of 4096. Since files can have detached data, this field hasotieatfl

to overlap with the locations indicated by thet start given that those locations are not within the
Midas BLUE file. Depending upon the location of the data (aticiated by thedata_start field) and
the location of the extended header (as indicated bythest art field), there can be gaps in the Midas
BLUE file (i.e., places where no information is written). itald not be assumed that a Midas processing
system will preserve those gaps when modifying a BLUE file.

3.1.1.10 dat a_si ze Thedata_si ze field indicates the size, in bytes, of the data portion of tlee fi

3.1.1.11type Thetype field indicates the type of data contained in the file. The tygdae divided by
1000 indicates the overall file structure; the value mod@@Qlindicates that the file contains a particular
kind of data. The file types are described in detail in theise@.1.2in the context of the structure of
each type’s adjunct header. Allowable and common spesklffile types are described in tadle

Table 4: Midas File Types

Type Contents

1000 Generic one-dimensional scalar data
1001 Uniformly sampled amplitude data
... continued on next page
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Table 4: Midas File Types (... continued)

Type Contents

1002 Time-of-arrival (TOA) data

1003 Histogram data

1004 Uniformly sampled asynchronous burst data

1005 Multi-point data

1999 Records of connected points (complex data)

2000 Generic two-dimensional scalar data

2001 Frame data (e.g., spectra vs. time)

2004 Burst with uniform intra- and inter-burst sampling

3000 Record structured data (non-homogeneous, limite@ suBrecords)

3999 Records indicating a set of parameters

4000 Keyl/value pairs

5000 Record structured data (non-homogeneous, limited tminponents) plus system
modeling parameters

5001 State vector information

6000 Record structured data (non-homogeneous)

6001 Uniformly sampled record data

6002 Multi-point record data

6003 Time-based data

6004 Time-based data associated with a type 1004 burst file

6005 Index data associated with a type 1004 multi-point file

6080 SDDS network packet data (56-byte SDDS header, 10@&4daya)

3.1.1.12 format Theformat field specifies the format of the data itself via a 2-charadesignator.
For most uses, the format is an encoded digraph specifymgitte (first character) and underlying type
(second character) of a data element. The designator takather values in situations where the size/type
encoding is not appropriate; see table

3.1.1.12.1 Format Size CodesAs an encoded digraph, the first character is a size or mieltipbde
that indicates the number of atomic elements containedmétisingle data element. The size designators
most commonly seen include cod8sC, V, 1 through9, andX. Size designator codes are presented in

table5.
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Table 5: Data Format Size Designator

Code Definition Comments

S Scalar 1 element per data point

C Complex 2 elements (e.g. real, imaginary) per data point
\% Vector 3 elements (e.g., X, V, Z) per data point

Q Quad 4 elements (e.g., X, Y, z, time) per data point

M Matrix 3-by-3 (e.g., coordinate transformation)

T Transform Matrix 4-by-4 (e.g., coordinate transform + sugl

U User Defined Not recommended; very little library support

X Generic multiplier 10 elements per data point

1-9 Generic multiplier 1 to 9 elements per data point

3.1.1.12.2 Format Type Codes The second character of the encoded digraph is the atonadyjze of

the element. It specifies the actual data representationabf data element. There are eight atomic data
types currently defined for numeric data, plus one for chiaratdata. The atomic data types are listed in
table6.

Table 6: Data Format Type Designator

Code Definition Supported In

B 8-bit integer KW, DATA, SUBRECORDS

O Offset byte DATA, SUBRECORDS

I 16-bit integer KW, DATA, SUBRECORDS

L 32-bit integer KW, DATA, SUBRECORDS

X 64-bit integer KW, DATA, SUBRECORDS

F 32-bit float KW, DATA, SUBRECORDS

D 64-bit float KW, DATA, SUBRECORDS

P Packed bits (accessible on bytdATA, SUBRECORDS
boundaries)

A ASCII (8 characters) DATA, SUBRECORDS

A ASCII (variable length) KW

In BLUE version 1.0, all numerical data types are signed.sTibia legacy of the original Fortran Mi-
das implementations, which did not support unsigned daiasty Non-Midas implementations such as
MARTES have used to representii nt _2 andV to representii nt _4, but these values are unrecognized
by the Midas frameworks.
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All integral format types excepD use twos-complement representations. Offset byte, alswvkras
offset binary, is used by various analog-to-digital cosi@n hardware to represent analog values between
positive and negative full scale. This format is not suppmbin keywords. Values may be converted from
Oformat toB format by interpreting th®value as an unsigned eight-bit integer and subtracting 128.

X format support was added into X-Midas during the versiorrdl@ase series, and NeXtMidas in version
1.8.0. Many legacy Midas processing systems will be unabitedd files that have data or keywords with
Xtype data elements.

Sample counts for packed bit data reflect the individual; ke byte count will be correspondingly
smaller. Bits are packed into bytes starting with the magtificant bit (MSBO):mask = 0x80 >> (i dx
mod 8); e.g. a sequence of four one-valued bits would be repredest@®xF0.

For historical reasons, NeXtMidas packs bits into bytedistawith the least significant bit (LSBOask

= 0x01 << (idx mod 8). Italso uses the byte order field as an indicator of whetheardering is LSBO
(I EEE) or MSBO (EEEI ). When processing a file withor mat = SP, it will internally replace the file's
data_rep field with | EEE, and when run on a big-endia&EEI ) host will reverse the order of bits in
packed data. The net effect is that SP data passing througtivildas may be mis-interpreted in various
ways that depend on file and host byte ordering.

The A code has slightly different semantics depending on contexikeyword values it represents a
variable-length string, not necessarily an eight charastguence. WheA is used to indicate a fixed-
length ASCII field, values should be padded with ASCII spdwaracters to their full length.

3.1.1.12.3 Other Format Digraphs In addition to type codes as described above, the formagatsir
for type 3000, 4000, 5000, and 6000 files may be set to codesedeifn tabler. For these file types, the
format designator does not affect the interpretation offileestructure, which is instead provided through
information stored in the type-specific adjunct header. s&etion3.1.2

Table 7: Additional Format Designators

Code Definition Comments
KW Keywords For type 4000 files, indicating contents in keywimnunat
NH Non-homogeneous For type 3000, 5000, 6000 record-oridile=d

3.1.1.13 f |l agmask Thefl agmask field is used in X-Midas pipes and is not applicable to BLUEsfile
Systems producing BLUE files should set the field to zero.

3.1.1.14 ti mecode Thetinecode field specifies the epoch time for file data, in seconds sinck mi
night, January 1st, 1950. This epoch is the zero point fofiteesample in the filexst art for type 1000,
ystart for type 2000} start for types 3000 and 6000, andt art for type 5000). It is stored in a sin-
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gle 64-bit floating point number, representing the epoctetdown to microsecond resolution. Precision
time with sub-microsecond resolution (down to the picosedor the first sample can be obtained by
adding the appropriatest art value tot i mecode and adjusting by the value of the main header keyword
TC_PREC; see sectio.4.1.5 For example, the start time in seconds since midnight Jariish 1950 for

a type 1000 file is:

start_time =t i necode + TC_PREC + xstart

Changes t@C_PREC may be required if the value of mecode is ever changed.

3.1.1.15i nl et Theinl et fieldis used in X-Midas pipes and is not applicable to BLUESfil8ystems
producing BLUE files should set the field to zero.

3.1.1.16 outl ets Theoutlets field is used in X-Midas pipes and is not applicable to BLUEsfile
Systems producing BLUE files should set the field to zero.

3.1.1.17 out mask Theout mask field is used in X-Midas pipes and is not applicable to BLUESfile
Systems producing BLUE files should set the field to zero.

3.1.1.18 pi pel oc Thepi pel oc field is used in X-Midas pipes and is not applicable to BLUEsfile
Systems producing BLUE files should set the field to zero.

3.1.1.19 pi pesi ze Thepi pesi ze field is used in X-Midas pipes and is not applicable to BLUEsfile
Systems producing BLUE files should set the field to zero.

3.1.1.20 i n_byte Thein_byte field is used in X-Midas pipes and is not applicable to BLUEsfile
Systems producing BLUE files should set the field to zero.

3.1.1.21 out _byte Theout byt e field is used in X-Midas pipes and is not applicable to BLUEsfile
Systems producing BLUE files should set the field to zero.

3.1.1.22 out _bytes Theout bytes field is used in X-Midas pipes and is not applicable to BLUE
files. Systems producing BLUE files should set the field to zero
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3.1.1.23 keyl engt h Thekeyl engt h field specifies the valid length, in bytes, of the keyword isect
located in the main header.

3.1.1.24 keywor ds Thekeywor ds field stores keywords in the main header. Certain keywordslsh
always be placed in the main header so they can be quicklyddday systems that process BLUE files;
see sectiord.4.1 If space allows, other keywords can appear in the fixed hresldag with the required
keywords, however, since the fixed header is space limitddtanay be necessary to add other keywords
to it in the future, it is recommended that all other keywadbgsplaced into the extended header.

3.1.1.24.1 Format For Main Header Keywords The format for main header keywords is a key/value
pairs, each pair terminated with an ASCII end-of-string NtHaracter, and the key and value separated
by an equals sign, as shown in talBle Keyword values within the header control block must use thi

ASCII representation.

Table 8: Main Header Keyword Format

Content Type Comments

tag char[] Keyword tag (name)

= char ASCII equals sign (decimal value 61)
value char[] Keyword value

0 int_1 ASCII NUL (decimal value 0)

3.1.1.25 adj unct The contents of the second half of the header control blookige structural
information related to specific types of BLUE files. Theseaures are described in secti8ri.2

3.1.2 Variable (Adjunct) Header

The structure of the variable portion of the Header ContiolcR depends on the file type specified in the
fixed portion of the HCB (refer to sectidhl.2for a list of file types). The variable portion of the HCB is
256 bytes long. The description for the variable portionhaf HCB for each of the file types is provided
below. Offsets in the structural table are relative to tleet<if the adjunct field. Where specific file types
require the presence of specific keywords to determine tbetate of the file content, those keywords are
described in the corresponding file-type section.

3.1.2.1 Type 1000 Type 1000 files contain a series of homogeneous samples. dllgrased to store
digitized data, this format can also be used to store any tyggeneric, one-dimensional, homogenous
data. The structure of the type 1000 adjunct region is desdrin table9.
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3.1.2.1.1 Adjunct Structure

Table 9: Type 1000 Adjunct Structure

Offset Name Size Type Description

0 xstart 8 real 8 Abscissa value for first sample

8 xdel ta 8 real 8 Abscissa interval between samples
16 Xunits 4 int_4 Units for abscissa values

3.1.2.1.1.1 xstart Thexstart field specifies, in units identified byuni t s, the start time of the
first sample of the data, relative to the file epoch time as ddfiny thet i mecode field andTC_PREC
keyword. See sectio8.4.1.5

3.1.2.1.1.2 xdel ta Thexdelta field specifies, in units identified byuni t s, the interval between
data samples contained within the file. Ttal t a field is commonly referred to as the abscissa, which
is 1/sample rate.

3.1.2.1.1.3 xunits Thexunits field specifies units of measure for both tk&t art andxdelta
fields. See tabl@6.

3.1.2.1.2 Type 1999 Files It is common to use a type 1999 file with complex data to repregiettable
objects, where the real component represents an X axis galtongitude, and the imaginary component
represents a Y axis value or a latitude. Type 1999 files mayralsresent variable-length records, where
the initial complex numbers in the record specify its lengtid other plot characteristics such as symbol
color or bounding box information. There is no standardriprietation for type 1999 files.

3.1.2.2 Type 2000 Type 2000 files contain a series of homogeneous recordsf #ilecsame length,
generally representing framed data. These files can be tipaitoof an FFT, video frame data, or any
other two-dimensional homogenous data. The format of eerhd element is specified by the HCB
format field.

3.1.2.2.1 Adjunct Structure
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Table 10: Type 2000 Adjunct Structure

Offset Name Size Type Description

0 xstart 8 real 8 Frame (column) starting value

8 xdel ta 8 real 8 Increment between samples in frame
16 Xunits 4 int_4 Frame (column) units

20 subsi ze 4 int_4 Number of data points per frame (row)
24 ystart 8 real 8 Abscissa (row) start

32 ydel ta 8 real 8 Increment between frames

36 yunits 4 int_4 Abscissa (row) unit code

3.1.2.2.1.1xstart Thexstart field specifies an abscissa-style value associated withrgtelement

in each frame. For example, in type 2000 files storing a sefieme-dimensional FFT results each frame
represents a frequency interval, witht art specifying the frequency associated with the lower end®f th
interval. For files with real-valued samplest art is typically zero, while for files with complex-valued
samplexst art is typically bw 2.

3.1.2.2.1.2 xdel ta Thexdelta field specifies the interval between consecutive samplesirwé
frame.

3.1.2.2.1.3 xunits Thexunits field specifies the units associated with ttet art andxdel ta
values. See tabl26.

3.1.2.2.1.4 subsi ze Thesubsi ze field specifies the number of data elements in each framethiee.
row length.

3.1.22.1.5ystart Theystart field in a type 2000 file is interpreted in the same way astiar t
field in a type 1000 file, except that it refers to the start twhéhe first frame. See sectid11.2.1.2

3.1.2.2.1.6 ydel t a Theydel t a field in a type 2000 file is interpreted in the same way axtiett a
field in a type 1000 file, except that it defines the intervalMgein consecutive data frames in the file. See
section3.1.2.1.3

3.1.2.2.1.7 yunits Theyunits field specifies the units associated with st art andydelta
values. See tabl26.
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3.1.2.3 Type 3000 Type 3000 files contain a series of non-homogeneous recalldwjth the same
structure. The most common usage is with time-orientedrdscavhere by convention the time is stored
as the first column or field of the record. The HCB format fieldtigpe 3000 files should be set MH,
except in the rare case that all columns of the record haveahe format, in which case eithisH or
the format common to the columns may be used. Setting thetbeddmething other thaNH is useful
only because it allows a standard Midas primitive (headeintmchange the file to a type 2000 file. Most
Midas primitives ignore the format field in type 3000 files.

3.1.2.3.1 Adjunct Structure

Table 11: Type 3000(6000) Adjunct Structure

Offset Name Size Type Description

0 rstart 8 real 8 abscissa value for first record

8 rdelta 8 real 8 abscissa distance between records

16 runits 4 int_4 units for record abscissa values

20 subrecords 4 int_4 number of columns per record

24 r2start 8 real 8 abscissa value for first column in record
32 r2delta 8 real 8 abscissa value between record columns
40 r2units 4 int_4 units for column abscissa values

44 record_| ength 4 int_4 length of record in bytes

48 subr 208 SUBRECSTRUCT] 26] record column definitions

3.1.23.11rstart Therstart field in atype 3000 file is interpreted in the same way astiar t
field in a type 1000 file, except that it refers to the start tiofiehe first record. See sectid1.2.1.2
When the time associated with a record is stored within therckitself, this field is generally set to 0.

3.1.2.3.1.2rdel ta Therdeltafieldin atype 3000 file is interpreted in the same way axtiet t a
field in a type 1000 file, except that it defines the intervalvgetn consecutive records in the file. See
sectionxdelta When the time associated with a record is stored within #wond itself, this field is
generally set to 1.

3.1.2.3.1.3runi ts Therunits field in a type 3000 file is interpreted in the same way axthét s
field in a type 1000 file, except that it specifies units for thtant and rdelta fields. See secti®i.2.1.4
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3.1.2.3.1.4 subrecords Thesubrecords field indicates the number of columns or fields in each
record within the file. The storage space associated witlsuhe field limits the value to no more than
26.

3.1.2.3.1.5r2start Ther2start field specifies a value associated with the first column or fiéld
each record. This is generally set to O.

3.1.2.3.1.6r 2del t a Ther 2del t a field specifies an interval between columns or fields of eactrde
This field is generally set to 1.

3.1.2.3.1.7 r2units Ther2units field exists only for structural compatibility with other jadct
structures, and is not used in type 3000 files. The field is atiynset to zero.

3.1.2.3.1.8 record_| engt h Therecord_| ength field defines the length of each record in bytes.
Due to padding requirements, this may be larger than the suhedengths of the record columns.

3.1.2.3.1.9 subr Thesubr field contains a sequence of record column or field definifi@@sh of
which is an eight-byte structure as defined in sec8dh2.3.11 Systems intending to process type 3000
files should take into account that the column definitionf@subr field may not be presented in strictly
increasing offset order.

3.1.2.3.2 Type 300BUBRECSTRUCTStructures Each sub-record is a sequence of column or field
values. The columns are defined using the structure in tehle

Table 12: Type 3000 SUBRECSTRUCT Structure

Offset Name Size Type Description

0 narme 4 char[ 4] column name

4 f or mat 2 char[ 2] format for column data

6 of f set 2 int_2 offset within record for column start

3.1.2.3.2.1 nanme Thenane field associates a title or name with the corresponding colonfield of
the record. The value should be padded with spaces to fouaciess.
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3.1.2.3.2.2f ormat Thef ornat field identifies the format of data within the column, using tigraph
encoding described in secti@l.1.12.1

3.1.2.3.2.3 of fset Theoffset field specifies the offset, in bytes, of the start of the coluthata,
relative to the start of the record.

3.1.2.3.3 Type 3999 Files Type 3999 files are a legacy variant where multiple adjaceconds are
combined into a single record. The functionality expressgdype 3999 files has been replaced by the
capabilities of type 4000 files, and type 3999 files shouldb®encountered in normal Midas systems.
For details on the format of type 3999 files, see the UCL optiiea in the X-Midas distribution.

3.1.2.4 Type 4000 Type 4000 files contain a series of heterogeneous recordsyihg structure. Each
record is represented as a sequence of keywords, with the saocture as X-Midas binary extended
header keywords; see sectidr8.1

3.1.2.4.1 Adjunct Structure

Table 13: Type 4000 Adjunct Structure

Offset Name Size Type Description

0 vrstart 8 real 8 unused

8 vrdelta 8 real 8 unused

16 vrunits 4 int_4 unused

20 nrecords 4 int_4 number of variable-length records in file
24 vr2start 8 real 8 unused

32 vr2del ta 8 real 8 unused

40 vr2units 4 int_4 unused

44 vrecord | ength 4 int_4 fixed length

3.1.2.4.1.1 vrstart Thevrstart field exists only for structural compatibility with other jadct
structures, and is not used in type 4000 files. The field is atiynset to zero.

3.1.2.4.1.2 vrdel ta Thevrdelta field exists only for structural compatibility with other jadct
structures, and is not used in type 4000 files. The field is aflynset to zero.
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3.1.2.4.1.3 vruni ts Thevrunits field exists only for structural compatibility with other jadct
structures, and is not used in type 4000 files. The field is atiynset to zero.

3.1.2.4.1.4 nrecords Thenrecords field specifies the number of records (keyword sets) in the file
For fixed-length records, this value may be zero or negatind,the number of records is calculated from
the file size. For variable-length records, this value mest borrect, positive, value. See sectioh.2.4.9

3.1.24.1.5vr2start Thevr2start field exists only for structural compatibility with other jadct
structures, and is not used in type 4000 files. The field is atiynset to zero.

3.1.2.4.1.6 vr 2del t a Thevr2del t a field exists only for structural compatibility with other jadct
structures, and is not used in type 4000 files. The field is atiynset to zero.

3.1.2.4.1.7 vr 2uni t s Thevr2units field exists only for structural compatibility with other jadct
structures, and is not used in type 4000 files. The field is atiynset to zero.

3.1.2.4.1.8 vrecord_Il ength Thevrecord_| ength field is used to describe the length of each
record. If the value of this field is positive, each recordhe file has this length. The total number of
records in the file is determined from the file size and thenetangth.

If vrecord_| ength is zero or negative, records have varying lengths, anchikeeor ds field must be
valid. If vrecord_| ength is zero, no index exists for the file and the records must bensed in
sequence from the start of the file.vifecor d_| engt h is negative, the file is a keyword indexed file, and
the extended header must contain a keywHiNDEX, the value of which must be am ecor ds-element
array of file offsets as described in secti®i.2.4.15

3.1.2.4.2 Variable Record Structure Each record begins with an eight byte header followed by the
record, expressed as a series of keywords.

Table 14: Type 4000 Variable Record Structure

Offset Name Size Type Description

0 fsize 4 int_4 length of record

4 si ze 4 int_4 length of data in record
8 data fsize int_1 data

8 +si ze padding fsize-size int_1 padding
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3.1.2.4.2.1 fsize Thefsize field specifies the length of the record or keyword set, iniclgcany
trailing padding but not including the eight-byte header.

3.1.2.4.2.2 si ze Thesi ze field specifies the length of the data portion of the record|usive of the
header and any trailing padding.

3.1.2.4.2.3 data A sequence of one or more keywords in binary format as doctedeim section
3.3.1 Each record can be seen as an independent extended header.

3.1.2.4.3 Keywords

3.1.2.4.3.1 T4INDEX For a keyword indexed type 4000 file, the extended header &ayT4INDEX
must have a value that is anecor ds-element array of double-precision floating point numbeegh of
which represents the offset of the corresponding keywaoodilin bytes from file start (not relative to the
start of the data region).

3.1.2.4.4 Known Non-Standard Extensions Since the type indicator for a keyword value can specify
only the underlying data format type (cf. tal#® and not a data format size (cf. tald® application
writers have used the HCBor mat field to indicate the data format of one particular keyworeyttare
transporting in a type 4000 record (typically nan®AIT A). This is only a convention observed; to be truly
useful, some sort of aggregate format ability should be ddddype 4000 and regular extended header
keywords.

3.1.2.5 Type 5000 Type 5000 files were designed in the mid 1980s to store infoomabout motion

in a frame of reference. They contain a series of non-homeagen records, all with the same structure.
They differ from type 3000 files in that some of the adjunctderds used to store additional parameters
that apply to the entire file, and by associating a units tahg each record field. The most common usage
is for state vectors and geodetic positions. Further infdiom about the historical design that evolved into
type 5000 files can be found in the System Modeling DesigniSgeiion, which was available as part of
the X-Midas distribution through release 362-H but was sghently removed since it did not accurately
reflect the actual Midas implementation.

The HCBf or mat field for type 5000 files is set thH (Non-Homogeneous).

3.1.2.5.1 Adjunct Structure
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Table 15: Type 5000 Adjunct Structure

Offset Name Size Type Description

0 tstart 8 real 8 abscissa value for first record

8 tdelta 8 real 8 abscissa distance between records
16 tunits 4 int_4 units for record abscissa values

20 conponent s 4 int_4 number of columns per record

24 t2start 8 real 8 abscissa value for first column record
32 t2delta 8 real 8 abscissa distance between column records
40 t2units 4 int_4 units for column abscissa values

44 record | ength 4 int_4 length of record in bytes

48 conp 112 COVPSTRUCT] 14] record column definitions

160 quadwor ds 96 real 8[12] systems modeling frame info

3.1.25.1.1tstart Thetstart field in a type 5000 file is interpreted in the same way axtiar t
field in a type 1000 file, except that it refers to the start tiofiehe first record. See sectid1.2.1.2
When the time associated with a record is stored within tberckitself, this field is generally set to 0.

3.1.25.1.2tdel ta Thetdeltafieldin atype 5000 file is interpreted in the same way axtiet t a
field in a type 1000 file, except that it defines the intervalvgetn consecutive records in the file. See
section3.1.2.1.3

3.1.25.1.3tunits Thetunits fieldin atype 5000 file is interpreted in the same way axtht s
field in a type 1000 file, except that it specifies units for ts¢éart andtdel ta fields. See section
3.1.21.4

3.1.2.5.1.4 conponent s Theconponents field indicates the number of columns or fields in each
record within the file. Storage space limits this to a maxinafrii4.

3.1.25.15 t2start Thet2start field exists only for structural compatibility with other jadct
structures, and is not used in type 5000 files. The field is atiynset to zero.

3.1.25.1.6 t 2del ta Thet2delta field exists only for structural compatibility with other jadct
structures, and is not used in type 5000 files. The field is atiynset to zero.
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3.1.25.1.7 t2units Thet2units field exists only for structural compatibility with other jadct
structures, and is not used in type 5000 files. The field is atiynset to zero.

3.1.25.1.8 record_I engt h Therecord_Il ength field defines the length of each record in bytes.
Unlike type 3000 files this must be set to the sum of the bytesgied by each component.

3.1.2.5.1.9 conp Theconp field contains a sequence of record column or field definitieash of
which is an eight-byte structure as defined in seclién

3.1.2.5.1.10 quadwor ds The quadwords define system modeling parameters for thesfievehole.
Each of the quadwords is an 8-byte value; the use of theqeadwordis a legacy from contemporary host
computers that used a native 16-bit word. Historicallyfedént sub-types of type 5000 stored different
information in the quadwords fields. Although declared astao$real 8 values, in fact elements in
quadwords may have varying types, depending on the file pabts a general rule, the first quadword
should be interpreted aschar [ 8] string identifying a frame of reference. The only subtypelieily
supported in current Midas implementations is the one fpe 001 state vector files, described in section
3.1.2.5.17 There is also historical evidence of a type 50G#ne of referencédile, but this format is not
natively supported in Midas.

3.1.2.5.2 COVPSTRUCT Structure Each component is a sequence of column or field values. The
columns are defined using the structure in tele

Table 16: Type 5000 COMPSTRUCT Structure

Offset Name Size Type Description

0 nane 4 char[ 4] column name

4 f or mat 2 char[ 2] format for column data
6 type 1 int_1 type of column data

7 units 1 int_1 column units

3.1.2.5.2.1 nanme Thenane field associates a title or name with the corresponding colonfield of
the record. The value should be padded with spaces to fovacteas.

3.1.25.2.2 format Theformat field identifies the format of data within the column; see is&ct
3.1.1.12.1
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3.1.2.5.2.3 type Thetype field specifies the type of measurement represented by theauent,

using values from tabl&7. This is frequently used to indicate the coordinate systenpésitional fields.

The most common types seen are 0 (NONE) and 6 (GEODETIC). Goems for which type is not
applicable will use 0 (NONE).

Table 17: Type 5000 COMPSTRUCT Column Type Codes

Code Name Description

0 NONE Type is none or undefined

1 SCALAR Value is a scalar quantity

2 CARTESIAN Value in the Cartesian coordinate system (x)y, z

3 SPHERICAL Value in the spherical coordinate system (Rathghi)
4 CYLINDRIC Value in the cylindrical coordinate system (RReta, h)
5 ELLIPSOID Value in the ellipsoidal coordinate system

6 GEODETIC  Value in the geodetic coordinate system (alt | dam)
7-9 undefined not used at this time

10 MATRIX Value is a matrix

3.1.2.5.2.4uni ts Theunits field specifies the units of the component. This is intergr@tdhe same
way as theuni t s field in a type 1000 file, except that it specifies units for theividual component. See
section3.1.2.1.4 Note that space restrictions on this field limit the legalga of unit codes to no more
than 127.

3.1.2.5.3 Type 5001 Quadwords As noted in sectiorB.1.2.5.1] various type 5000 files may store
different information in their quadwords fields. The usagsdatibed in this section corresponds to what
was originally a type 500bbject datafile, but is now used more commonly to encode state vectors in
various frames of reference.

Table 18: Type 5001 Quadword Adjunct Structure

Offset Name Size Type Description

0 paddi ng 160 char [ 160] Fill overlaying type 5000 adjunct header prefix
160 frame_of ref 8 char[ 8] coordinate reference frame

168 altitude 8 real 8 altitude (meters) for topocentric

176 [atitude 8 real 8 latitude (deg) for topocentric

184 | ongi t ude 8 real 8 longitude(deg) for topocentric

192 azimth 8 real 8 azimuth(deg) for topocentric

... continued on next page
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Table 18: Type 5001 Quadword Adjunct Structure (... corgaju

Offset Name Size Type Description

200 el evation 8 real 8 elevation (deg) for topocentric
208 roll 8 real 8 roll (deg) for topocentric

216 not used 1 8 real 8 unused

224 not used 2 8 real 8 unused

232 epoch_year 8 real 8 year of epoch for ECI

240 epoch_seconds 8 real 8 seconds of epoch for ECI

248 hour _angl e 8 real 8 GW angle (rad) at epoch for ECI

3.1.25.3.1 frame_of ref Thefrane of ref field specifies the frame of reference used for the
file. Standard reference frames are listed in tédlfle

Table 19: Type 5001 Quadword frame_of_ref Values

Name Description

ECR Earth Centered Rotating. X and Y in equatorial plane at 0 &degrees east
respectively, and Z north along rotational axis to comptiggbt-hand system

ECI Earth Centered Inertial. X towards vernal equinox, Z nottng rotational
axis, Y completes right-hand system (90 degrees east of X)

TOPOCENT Topocentric. For Cartesian positions, use X due south ialloorizon plane,

Y east in horizon plane, and Z perpendicular (up) to locaiZworto complete
right-hand system

TOP Alternative topocentric. For Cartesian positions, use X diast in local
horizon, Y north in horizon plane, and Z perpendicular (uplocal horizon.
This system is then augmented by a specified azimuth rotatilvation
angle, and roll angle

The frame of reference may be further refined bytthge field of theCOVPSTRUCT record, for example to
indicate whether the value is presented in Cartesian, gathecylindrical, geocentric, or geodetic form.

If the reference name does not match one of these recogni@eds; it is assumed to be a custom frame
of reference. This document does not attempt to specify humv a file should be interpreted, though it is
reasonable to assume that the values stored in the quadfiecdsiay not be consistent with the structure
described in tabld8. A special type 5000 file named by theame_of ref value may be available to
provide transformation matrices used in the interpretatibthe file contents.
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3.1.25.3.2 al titude Thealtitude field specifies the altitude above the reference ellipsoithef
origin of a topocentric frame of reference, in meters. Itl@gspto theTOPOCENT and TOP reference
frames.

3.1.25.3.3l ati tude Thelatitude field specifies the geodetic latitude of the origin of a topige
frame of reference, in degrees. It applies to T#POCENT and TOP reference frames.

3.1.2.5.3.4 longitude Thelongitude field specifies the geodetic longitude of the origin of a
topocentric frame of reference, in degrees. It applies ¢o'tBPOCENT and TOP reference frames.

3.1.2.5.3.5 azi mut h Theazi mut h field specifies the reference azimuth in degrees. It applidae
TOP reference frame.

3.1.2.5.3.6 el evati on Theelevation field specifies the reference elevation angle in degrees. It
applies to thel OP reference frame.

3.1.25.3.7 roll Theroll field specifies the reference roll angle in degrees. It appbetheTOP
reference frame.

3.1.2.5.3.8 epoch_year Theepoch year field specifies the epoch year for frames of reference tied
to the vernal equinox. It applies to ti€l reference frame.

3.1.2.5.3.9 epoch_seconds Theepoch_seconds field specifies the epoch time since the beginning
of the epoch year for frames of reference tied to the vernailnex. It applies to th&Cl reference frame.

3.1.2.5.3.10 hour _angl e Thehour _angl e field specifies the Greenwich sidereal time of epoch or,
equivalently, the hour angle of the vernal equinox at epaiviawed from Greenwich, in radians. It
applies to the&eCl reference frame.

3.1.2.5.4 Categories of Type 5000 FilesSince Type 5000 files are frequently used to plot geodetic
positions on a map there are a few special categories of T9p8 les that have special handling by
XGEOPLOT in X-Midas and PLOT in NeXtMidas. These categoaes identified based on the set of
components defined in the adjunct heaBldr.2.5.1(field. table20 characterizes the categories based on
component names. In addition to the components listed\@ieE, CONN andHDG components may be
present as well; the NeXtMidas PLOT primitive will use thesenponents, while XGEOPLOT ignores
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them. Users are strongly encouraged to follow these comrentwvhen creating Type 5000 files that
contain data in these categories so that these Midas prasitian be used to display the data effectively.

Table 20: Common Type 5000 File Categories

Category Standard Components
Position NAME, POS

Ellipse NAME, PCS, ELPS

Ellipse Flags NANME, PCS, ELPS, FLAG

Cone NANME, PCS, POSP, CONE

Cone Flags NANE, POS, POSP, CONE, FLAG

The standard components referenced in t20lare defined in tabl@1.

Table 21: Component Definitions for Common Type 5000 File

Categories
Component Format Description

Name

NANE 1A Name of the point/cone/ellipse

NOTE 1A Additional notes about the point

PGS VD Primary position (altitude, latitude, longitude)

POSP VD Secondary cone position (altitude, latitude, longitude)

ELPS VD Ellipse parameters (azimuth, elevation, roll)

CONN SB If the value is one, a line will be drawn connecting this pamthe
previous point when plotting. If the value is zero, no lindl\Wwe
drawn. Behavior for other values is undefined

HDG SF Cardinal heading to use for the symbol (0 to 360)

FLAG 8B Plotting flags

The NAME and NOTE components can be ASCII fields of any lengthA and2 A are the most common
formats forNAME components, whil&OT E components are usually longer.

The POS and POSP components list latitude and longitude in degrees, but liitede may be in meters
or feet (indicated by theni t s field for the component).

CONNandHDGare used to represent flight paths. For a sequence of pasitipmesenting a flight path,
the CONNfield would be set to 1 for all but the first point. Thi®DGfield indicates the direction in decimal
degrees, clockwise from north, and may be used to displageatitinal symbol.

The FLAGcomponent stores an array of eight_1 values that are used to customize the representation
of each record on the plot. The purpose of each element éllist table22; for the semantics of each

33
UNCLASSIFIED



UNCLASSIFIED
CCD-2006002-1.0.2 Midas BLUE File Format

element see the XGEOPLOT (X-Midas) or PLOT (NeXtMidas) expbages.

Table 22: Type 5000 Common FLAG Component Structure

Flag Index Description

Length of the name (0 through 9)
Name position

Foreground color (by index number)
Background color

Conel/ellipse representation

Invert

Representation symbol

Symbol size

N o o~ WON - O

3.1.2.6 Type 6000 Type 6000 files contain a series of non-homogeneous recalldwjth the same
structure, much like type 3000 files except with fewer resisihs. Specifically, type 6000 files permit
more columns per record, allow a longer column name, andipeotumns that store fixed-length arrays
of data as well as single data elements.

3.1.2.6.1 Adjunct Structure Type 6000 files use the type 3000 file adjunct structure, thaame
fields are interpreted differently or remain undefined. Ther field for a type 6000 file should not be
relied on, but systems creating type 6000 files should attéorget it to represent the subrecord structures
as accurately as possible within the limitations of the t$080 format. Instead, the structure of the
type 6000 record is defined in ttf®JBREC DEFkeyword, as described in secti@l.2.6.12 with the
structure of theSUBREC DEFvalue itself determined by the value of tB&BREC DESCRI Pkeyword

as described in sectidh1.2.6.13

3.1.2.6.2 TYPEO Subrecord Definition Layout In a TYPEO subrecord definition, each record field

is defined using a ninety-six byte text block which definesrtame, location in the record, format, and
length of the field. In Midas implementations, the recorccdgsion is extracted from the extended header
and converted into a binary format for internal use. The lyiiarmat does not appear within any BLUE

file; however, the act of converting to binary format imposesne limitations on the values that can be
represented in the textual column description. The layduh® definition including the types used for

internal representation in X-Midas is provided in taBl@ Each field must be padded to its full length

with spaces (for string values) or leading zeros (for numeaiues)

The column definitions in @YPEO subrecord keyword value field need not be in strictly incieasffset
order.
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Table 23: Type 6000 TYPEO Subrecord Format

Offset Name Size Type Description

0 narme 24 char[ 24] column/field name

24 m nval 24 char[ 24] minimum value in column

48 maxval 24 char[ 24] maximum value in column

72 of f set 8 char[ 8] byte offset into record

80 numelts 4 char[ 4] number of elements in column
84 units 4 char[ 4] column data units code

88 f or mat 2 char[ 2] column format code

90 uprefix 3 char[ 3] units Greek Prefix code

93 reserved 3 char[ 3] pad to 96-byte total length

3.1.2.6.2.1 name Thenane field contains a name for the field or column, which must be pddd the
full 24-byte length with spaces.

3.1.2.6.2.2m nval Theninval field can be used to store the minimum value of the set of ddtesa
stored in the column in this file. This value must be computgddanning the entire file, and as such the
value is routinely zero or not valid. The field can be eithaozar all space when no value is known. The
contents of this field may not be properly updated or resetylsiesns that modify the contents of type
6000 files, so the field value should not be trusted. The valaeeéal 8 represented in text.

3.1.2.6.2.3maxval Thenmaxval field can be used to store the maximum value of the set of dhtava
stored in the column in this file. This value must be computeddanning the entire file, and as such the
value is routinely zero or not valid. The field can be eitheozer space when no value is known. The
contents of this field may not be properly updated or resetylsyesns that modify the contents of type
6000 files, so the field value should not be trusted. The valaeéal 8 represented in text.

3.1.2.6.2.4 of fset Theoffset field specifies the offset of the start of the column relativehe
beginning of the record. The value is a positive integeresented in text.

3.1.2.6.25 num elts Thenumelts field permits a column to hold a fixed-length array of values,
rather than a single value. The value is a non-negative entegpresented in text.
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3.1.2.6.2.6 uni t s Theunits field specifies the units associated with data values in tharon The
value is a three-digit integer representing an entry ing@bl

3.1.2.6.2.7uprefi x Theuprefix field was placed in the header to allow for multipliers to bplegul

to each data item. Use of this field is discouraged as all datewto files should be in natural units, and
there is no documentation that explains how this value shbealinterpreted. Theprefi x field should
be set tdd00.

3.1.2.6.2.8f ormat Theformt field specifies the format of column elements, as describeddtion
3.1.1.12.1

3.1.2.6.3 Keywords

3.1.2.6.3.1 SUBREC_DEF This keyword has an ASCII array value which consists of stdmes con-
secutive subrecord definition structures, one for eachrdefield. The layout and interpretation of the
subrecord definition structure is specified by 8léBREC DESCRI Pkeyword.

3.1.2.6.3.2 SUBREC_DESCRIP For the purposes of generality, MARTES introduced the usthef
keyword SUBREC_DESCRIP, to allow alternative mechanisms to describe record fielblse value of

the SUBREC _DESCRI Pkeyword is a string that names a subrecord description foriitae only format

currently accepted as a BLUE standard PEO, which is described in sectic®1.2.6.2 If a type 6000

file does not contain a SUBREC_DESCRIP keyword, it shouldssarmed that th€ YPEOQ layout is being

used. MARTES systems may require the presence ocSUWBREC DESCRI Pkeyword. Future versions
of the BLUE format may support additional subrecord laypwtisich will be identified by different values
for the SUBREC DESCRI Pkeyword.

3.1.2.6.4 Standard Column Names for Type 6000 FilesTo allow the exchange of type 6000 files
between applications, standard field names are used. Thesesrare not keyword names and are only
reserved for type 6000 field names. The known reserved figttesaare described below. Applications
wishing to exchange type 6000 files that contain data of thgses are encouraged to use these standard
column names.

3.1.2.6.4.1 ADDRESS The ADDRESSfield contains the abscissa index where the first sample af dat
burst is stored in an associated type 1000 file.

3.1.2.6.4.2 DATA This field provides for arbitrary data value(s). The intetption of theDATAfield is
application dependent; tidUM_EL T Sfield specifies how many data values are present in each record
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3.1.2.6.4.3 DTOA The delta time-of-arrival is captured in tHeT OA field. It is the time difference
between two successive times-of-arrival (TOAS). It cam abpresent the time/time-of-arrival (TTOA)
for current pulse computed as the time between the curreAt i the next TOA.

3.1.2.6.4.4 FREQ Frequency is specified using this field.

3.1.2.6.4.5 FREQ_PRF The pulse repetition frequency of the data is identifiedulgiothis field.

3.1.2.6.4.6 MAGN This field is for the magnitude.

3.1.2.6.4.7 NUMBER_SAMPLES This field indicates the number of samples in a data burst. p&sm
are stored in an associated type 1000 file.

3.1.2.6.4.8 PA This field provides for the pulse amplitude of the input data.

3.1.2.6.4.9 PRI Pulse repetition interval, i.e. the reciprocal BREQ_PRF. If the engineering units
specified for this component is counts, the headiel t a field is used to convert to time in seconds.

3.1.2.6.4.10 PW This field is for the pulse width (i.e., pulse duration or PD)he engineering units
specified for this component is counts, the header rdeltd iBaised to convert to time in seconds.

3.1.2.6.4.11 RANGE This field provides for the inclusion of range to target data.

3.1.2.6.4.12 TARGET_I D This field allows for inclusion of the target designator cwdeveform mode
code.

3.1.2.6.4.13TI ME Time value, usually relative time or time offs@tl MEvalues need not be monoton-
ically increasing in the file

3.1.2.6.4.14 TOA This provides for the Time Index, the TOA of a pulse or of a datiast. If the
engineering units for this parameter are counts, the hdaldrdelta is used to convert time to seconds.
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Any TOA values in the file should be monotonically increasifgr time based data, the time index field
must be the first sub-record.

3.1.2.6.4.15 VELCOCI TY This field allows for the input of velocity data.

3.1.2.6.4.16 XTAL_DI V Thisisthe crystal divider. The file header should contaieyadordXTAL_FREQ
to derive this value fronktREQ PRF.

3.2 Data Block

The data block contains the file data in the format descriethé HCB format and adjunct fields; see
section3.1.2

3.3 Extended Header

The extended header provides a way to associate arbitrargdate with the file as a sequence of key-
words, or tag/value pairs. X-Midas and MARTES used differepresentations for keywords, although
both systems should now recognize and process both typesieiuy-created BLUE files, the X-Midas
binary format is preferred.

See also sectioB.1.1.24for the format of keywords stored within the header conttoktk.

3.3.1 X-Midas Binary Keywords

The X-Midas binary keyword format consists of a keyword readllowed by the tag and the value as
shown in table24.

Table 24: Binary (X-Midas) Keyword Structure

Offset Name Length Internal Type Description

0 | key 4 int_4 total length of keyword

4 | ext 2 int_2 length of non-value part of keyword

6 l'tag 1 int_1 length of keyword tag

7 type 1 char type of data in keyword value

8 val ue | key - | ext depends on type keyword value

8 +1 key - | ext tag l'tag char[] keyword tag

| key - rem padding rem int_1 padding to reach multiple of eight
bytes
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Padding is required to reach a total keyword structure $iaeis a multiple of eight bytes; the valvem
is the non-negative remainder of (8 ey - | ext +|tag) divided by eight. The keyword is required to
start on a 4-byte boundary, but should generally be on an@{yundary.

The keywords are read by using the keyword length as a mettindrementing to the next keyword. This
ensures that any keyword using a type not recognized by a Bfil&rocessor can at least be skipped
over or passed through uninterpreted.

3.3.1.1 | key Thelkey field contains the total length of this keyword, including theader and any
padding added to meet alignment requirements.

3.3.1.2 | ext Thel ext field indicates any space that is not part of the data: the bigiie header, the
keyword tag, and any padding required to make the keyworgtihea multiple of eight bytes. Thus the
length of the data, which follows the keyword, is equal tokbgword length minus the extra length.

3.3.1.3 type Thetype field provides the data format type for individual elememtghie keyword
value. The data format follows the standard MIDAS type fasr@described in tablé. Not all formats
are supported: in particular, keywords cannot have offgtd lalues. The type designatarindicates a
string with length determined by the size of the value regtbe eight-character implication of the type
designator does not apply in keywords. No size desighatasseciated with the data format; size is
implicitly determined by the type size and value length.

3.3.1.4 val ue Theval ue region contains the value that is associated with the tagibykeyword. In
the case of a keyword with an array value, the number of elémiercalculated by dividing the size of the
data block by the element block size. Values are represemtidi header byte order, as specified by the
head_rep field (see sectio’.1.1.9.

3.3.1.5tag Thetag region provides the keyword’s tag, or key name. The tag imately follows the
value, without intervening padding. Padding required t&entae total keyword length a multiple of eight
bytes follows the tag.

3.3.2 MARTES ASCII Keywords

The structure of the header for the MARTES keywords is shawtable25, interpreted according to the
guidance below.
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Table 25: ASCII (MARTES) Keyword Structure

Offset Name Length Internal Type Description

0 | next 4 int_4 offset of next keyword
4 l'tag 4 int_4 total length of keyword
8 | dat a 4 int_4 length of keyword value
12 tag l'tag char[] keyword tag

12 +Itag value | dat a char[] keyword value

Applications creating Midas BLUE files should write out keys in the X-Midas binary keyword for-

mat. The MARTES format should only be necessary for readkmgiag files produced by older MARTES

systems. The MARTES software baseline was changed in 20@atbthe binary keywords and in 2005
the MARTES baseline was changed so that it can produce fileisamy format. Thus, it is possible to get
an X-Midas formatted binary keyword file from the MARTES syt

3.3.2.1 I next Inext is the total offset to the next keyword from the start of theagr For example,
the first keyword offset is the total length of the first keywoand the second keyword offset is the length
of the first keyword plus the length of the second keyword.

3.3.2.2 Itag Itag is the total length of the keyword tag. For alignment purgodbis should be a
multiple of four bytes.

3.3.2.3 | data |data is the length of the value portion of the keyword. This sholoddthe actual
length of the value, not including any subsequent padding.

3.3.2.4 tag The keyword tag immediately follows thelat a field, and consists dft ag consecutive
characters.

X-Midas can read a legacy binary encoding, where a type cteariom tables, followed by a colon, may
appear as a prefix to the keyword tag. If present, this preflicates that the keyword value is actually
provided as binary data in the specified format, usinghéesd r ep representation. No system should
generate BLUE files using this alternative binary encodifge keyword tag does not include this type
prefix.

3.3.2.5 val ue The keyword value follows the keyword tag, after alignmemtat four-byte offset.
Padding may also appear after the value, since the totaldelylength must be a multiple of four bytes.
The value is in ASCII, unless the tag field has a preceding ¢tyole as described in secti8r3.2.4
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3.3.3 lIdentifying the Format of an Extended Header

To determine if the keyword array is either a MARTES ASCII weyd or an X-Midas binary keyword
structure, the second 32 bits of the extended header regmuids be read. In MARTES this field will
contain the length of the first key. Since the length of theakay, in general, does not exceed 512 hytes,
some testing can be used here to guess the keyword formaMART ES program processes an array as
X-Midas when its size is greater than 65535 bytes. This igetqul to happen whenever the extra length
is greater than zero, but this is not guaranteed.

Itis possible to also compare the X-Midas binakegy value with the expected cumulative keyword offset.

There is no definitive way of determining if the header is bjnar ASCII: the suggested approach is to
pick a method of interpreting the data and see whether it svork

3.4 Standard BLUE Keywords

Keywords that have standard uses throughout Midas BLUEdieslescribed in this section. The BLUE
format currently does not attempt to define standard keysvewdapplication data; see the Platinum file
extensions for this information.

3.4.1 Main Header Keywords

The keywords in this section are optional, but if they aredeentheir described meaning must be present
in the HCB keyword area, encoded in the ASCII format desdrilmesection8. Because space in the
HCB keyword are is limited, systems that generate BLUE filesemcouraged to place any keywords not
described in this section into the extended header.

3.4.1.1 CREATOR TheCREATOR keyword is used by NeXtMidas to indicate the Midas impleraent
tion that last updated the file. The value of the keyword is¢h&SCII characters representing the Midas
system NXMfor NeXtMidas) followed immediately by an ASCII represetida of the version of that
system (e.g.2. 6. 0). The three characters may be a digraph (&), in which case the third character
should be an ASCII space.

As a general rule, presence of this keyword indicates thatfite was last updated by a NeXtMidas
installation, but NeXtMidas will omit th€ REATOR keyword if there is insufficient room to add it in the
main header. X-Midas does not currently use this keyword,aitl not remove it from the header if it
subsequently modifies a file that contains it.

3.4.1.2 10 ThelO keyword was introduced in the Platinum extensions to BLUT, serves to represent
the implementation or library that created or modified the. filt may appear in Midas BLUE files, but
should be taken as informational only. Midas systems mayay not remove or update this keyword if
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they modify a BLUE file that contains it.

3.4.1.3 PACKET The PACKET keyword indicates that a separate file contains packetizad fthat
controls the interpretation of data in this file. The keywealue identifies a packet handler and any
switches that modify its behavior. Packet handlers are &neion supported by NeXtMidas. Common
packet handler identifiers ateCE andSDDS. For a list of supported packet handlers, their switched, an
how they affect data interpretation please see the NeXt/idecumentation.

3.4.1.4 PKT_BYTE_COUNT This keyword is by X-Midas to indicate that a file contains ketized
data. The value of the keyword is the total number of bytesagkptized data contained in the file.

3.4.1.5 TC_PREC Precision time with more than microsecond resolution isiged by theTC_PREC
keyword in the main header keyword block. The keyword vatua string containing a decimal textual
representation of a 64-bit floating point number that pregi@n adjustment in fractional seconds to be
added to the epoch specified in the HOBrecode field. The absolute value of this adjustment should be
less than 106 since the i necode field already contains a value precise to the microsecondegative
value is permitted. The addition of this value provides apnabptime accurate to picoseconds. The
value should not be used to provide times finer than picoskgaince some Midas processors truncate
the additional precision under the assumption that it tedubm floating point representation errors. In
the Midas infrastructure, library routines that extraceégsion time from the header consult both the
ti mecode field andTC_PREC keyword, and return time as two 64-bit floating point numbéngegral
and fractional seconds, so that accuracy to picosecondx lest.

3.4.1.6 VER TheVER keyword was introduced in the Platinum extensions to BLUkf] aerves to
indicate conformance of the file to a particular version a Blatinum specification. It may appear in
Midas BLUE files, but does not have a consistent meaning advtidas implementations. Presence of
this keyword with a value o2. O or larger indicate a Platinum file. Midas systems may or may no
remove or update this keyword if they modify a BLUE file thahtains it. Legacy Midas systems, when
modifying a Platinum file, are unlikely to preserve any Riath-specific semantic requirements.

3.4.2 Extended Header Keywords
The keywords in this section generally appear in the exteémgader.

3.4.2.1 ACQDATE The ACQDATE keyword represents the date of the acquisition as a six cteara
string of the formatyY. DDD. If the value ofYY is less than 50, the century adjustment is assumed to be
2000; otherwise, the century adjustment is assumed to b@. 19$ading zeroes are required so that the
date is exactly six characters long. The keyword correspdodhe legacy GOLD format acqdate header

42
UNCLASSIFIED



UNCLASSIFIED
CCD-2006002-1.0.2 Midas BLUE File Format

field. The effect of the presence of this keyword is determhibg individual processing systems; Midas
implementations do not interpret it. Some processing systexpect this keyword to be in the main
header.

3.4.2.2 ACQTIME TheACQTIME keyword represents the time of the acquisition as an eigiutacter
string of the formatHH: MM SS, representing hours, minutes, and seconds. Leading zezo®guired

so that the time is exactly eight characters long. The keglvemrresponds to the legacy GOLD format
acqtime header field. The effect of the presence of this keyugodetermined by individual processing
systems; Midas implementations do not interpret it. Sonoegssing systems expect this keyword to be
in the main header.

3.4.2.3 SUBREC_DEF SUBREC_DEF is used in type 6000 files to define the structure of individual
records. See sectid1.2.6.12

3.4.2.4 SUBREC_DESCRIP SUBREC_DESCRIP is used in type 6000 files to define the structure of a
SUBREC_DEF keyword value. See sectid11.2.6.13

3.4.2.5 T4INDEX T4INDEX is used in type 4000 files to locate the starts of individugikard blocks.
See sectio3.1.2.4.15

3.4.2.6 TIMELINE TheTIMELINE keyword is used by NeXtMidas to store timecode informatidrenw
the samples are not linear in time.

3.5 Other Constants

3.5.1 Unit codes

BLUE files use an integer code to specify the units for varimeasurements. These codes are listed
in table 26. Italicized codes use non-Sl units for which there is a comt8bequivalent, and should be
avoided where possible. The maximum supportable code V&lli27, since these values are stored in
anint _1 field within a type 5000 header. Note that some codes alsmglissh different applications of
the units, e.g. 34, 60, and 61 all denote degrees, but the tatd also indicate that the value relates to a
geographic location.
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Table 26: Midas Codes to Identify Value Units

Code Units Name

0 Not applicable

1 Time (seconds)

2 Delay (seconds)

3 Hz Frequency (hertz)

4 tcode Time code format (?7?)

5 m Distance (meters)

6 m/s Speed (meters per second)

7 m/s"2 Acceleration (m/s per second)

8 m/s”3 Jerk (m/s"2 per second)

9 Hz Doppler (hertz)

10 Hz/s Doppler rate (hertz per second)

11 J Energy (joules)

12 wW Power (watts)

13 g Mass (grams)

14 dm”3 Volume (dm”3 = cubic decimeter = liter)

15 W/sr Angular power density (watts per steradian)
16 Wi/rad Integrated power density (watts per radian)
17 W/mn2 Spatial power density (watts per square meter)
18 W/m Integrated power density (watts per meter)
19 W/MHz Spectral power density (watts per megahertz)
30 unk Unknown

31 none General dimensionless

32 counts Counts

33 rad Angle (radians)

34 deg Angle (degrees)

35 dB Relative power (decibels)

36 dBm Relative power (decibels relative to 1 milliwatt)
37 dBW Relative power (decibels relative to 1 watt)
38 sr Solid angle (steradian)

40 ft Distance (US foot = 25.4mm)

41 nmi Distance (nautical mile = 1852m)

42 ft/s Speed (feet per second)

43 nmi/s Speed (nautical miles per second)

44 kt Speed (knots = nautical miles per hour)

45 ft/s"2 Acceleration (feet per second per second)

... continued on next page
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Table 26: Midas Codes to Identify Value Units (... continued

Code Units Name

46 nmi/s"2 Acceleration (nautical mile per second per sdfon
47 kt/s Acceleration (knots per second)

48 g Acceleration (gravities = 9.8 m/s"2)

49 als Jerk (gravities per second)

50 rps Rotation or revolution rate (rotations per second)
51 rpm Rotation or revolution rate (rotations per minute)
52 rad/s Angular velocity (radians per second)

53 deg/s Angular velocity (degrees per second)

54 rad/s"2 Angular acceleration (radians per second pensigc
55 deg/s"2 Angular acceleration (degrees per second pensic
56 % Percentage

57 psi Pressure (pounds per square inch = 6.894757 kPa)
58 U unknown

59 U unknown

60 deg Latitude (north-south)

61 deg Longitude (east-west)

62 ft Altitude (feet)

63 m Altitude (meters)
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e 17-Aug-2008 (1.0.1) : Converted from Microsoft Word to restured text to simplify generation
of PDF and HTML from single source. No content changes.

e 17-Aug-2008 (175): Correct the following errors:

— assorted typographical errors

— size ofkeywor ds field in table2

— |IEEE floating point standard number in tallle
— type ofpaddi ng in table18

— all fields in table23 are ASCII text; the table erroneously listed their decodgzes. Also
correct table name to reflect that it represen$EO subrecords

— semantics okst art andystart were interchanged in sectiéhl.2.2.1

— refine the description of the Data and Extended Header blimcksction3 to address order
and spacing

— reword legacy floating point text in secti@l.1.2
— note semantic extensions in sect®i.1.4
— add type 5001 to tablé

— insection3.1.1.12.2mention unsupported unsigned integer types, clarify pddlit encoding,
and note padding expectations for variable-length ASCihgs$

— clarify the relationship betweer necode, xstart, andTC_PREC in section3.1.1.14

provide details on thELAGcomponent in sectiof.1.2.5.28

— add main header keywordREATOR (3.4.1.9,10 (3.4.1.9, PACKET (3.4.1.3, PKT_BYTE_COUNT
(3.4.1.9, andVER (3.4.1.6, and extended header keywortMELINE (3.4.2.9

— note difference in NeXtMidas representation and processfrsP data in sectior3.1.1.12.2
— Internal review release as CCD-200602-1.0.1
e 12-Sep-2008 (187):

— Uniformly use decimal values for offsets in tables
— Further clarifications of some updates from 175.
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e 10-Dec-2008 (213):

— Update units table to use correct Sl unit symbols
— Add references to Platinum

e 20-Jan-2010 (309):

— Note thatr 2uni t s in type 3000 files is present for structural reasons only
— Make HTML formatting prettier
— Release as CCD-2006002-1.0.2
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